HILE there is now agreement on most points in diagnosis and treatment of lumbar protruded intervertebral disc, some questions regarding the subject are still controversial. Should myelography be employed as a diagnostic aid or should the surgeon depend entirely upon symptoms and signs ? What are the results of the surgical treatment of protruded intervertebral disc? Is the patient able to return to his former employment? What is the average time-loss of a workman from his job, and when compensation cases are closed, what is the average permanent partial disability award? How much does the average case cost tile insurance carrier? What factors may influence the end results? Is a better result obtained when a protruded disc is found and removed than when there is a negative exploration or when exploration reveals an inflamed nerve root, adhesions about the nerve root, or some other pathological condition? Do private patients report better results than compensation patients? How often should spinal fusion accompany the removal of the protruded portion of the intervertebral disc? Often one has an impression, which may be erroneous, because of the impact one or two outstanding cases has made on his memory. For this reason, an evaluation of a series of consecutive cases was undertaken, and the questions enumerated constitute the problems discussed in this paper.
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CASES STUDIED During the ten-year period from 1938 to 1947, inclusive, ~r patients were operated upon by one of us (JR) for protruded intervertebral disc in the lumbar area. No thoracic or cervical protruded disc cases were included in this study. Detailed preoperative examinations were carried out in the office or in the hospital by one or more members of our staff, and all operations were performed in private hospitals. No indigent patient operated upon in a charity hospital was included in the series. Of the ~4 cases, 1~9 were compensation cases. Classed as "compensation cases" are those patients who not only had their medical bills paid by an insurance carrier but who also drew compensation while they were off work and who were given a permanent disability award if any disability remained at the time their cases were considered stationary and, therefore, were closed. The compensation cases were covered by a variety of insurance carriers~ll, in all. Ninety-five of the ~4 cases were "private."
THE VALUE OF MYELOGRAPHY
We have used lipiodol, air, thorotrast and pantopaque as contrast media in the myelographic studies. Table I shows an analysis of the results with lipiodol, thorotrast and pantopaque. None of the 6 patients who had air myelograms came to surgery, so this type of myelography has not been evaluated. If the contrast media indicated the presence of a protruded disc at a certain level, yet at surgery the protrusion was not found there, or if, in spite of a negative myelogram, surgery was undertaken and a protrusion found, an error for myelography was recorded. Twenty-seven lipiodol studies were performed and the method was 88.9 per cent accurate in locating the presence and the level of the protrusion. The 4 thorotrast studies were 100 per cent accurate and the pantopaque studies 76.7 per cent accurate. Under the following two conditions an error was recorded for diagnosis based on clinical signs and symptoms: if the disc was thought to be present but no protrusion was found at operation, or if the symptoms and signs were not sufficiently indicative of a protruded disc to justify surgery but a protrusion was found and removed on the strength of the myelographic study. Our accuracy of diagnosis from symptoms and signs alone was found to be 81.~5 per cent. When a pantopaque test is skillfully performed, there is little or no discomfort to the patient and the oil can be removed completely in practically all instances. Without pantopaque studies some of the multiple protrusions will be missed. Then, too, there is no clinical sign that will invariably designatc the exact site of the protrusion. We believe a pantopaque study performed to definitely locate the protrusion is less harmful to the patient than exploration of extra disc spaces. The more one limits surgery and the less one disturbs articular facets, the better the end result.
While we realize that myelography, like any other laboratory test, is not infallible, we see no reason to change our current policy of carrying out a pantopaque study in a high percentage of eases. In the last ~ years, 71 per cent of the patients whom we explored for protruded intervertebral disc had a preoperative pantopaque study. If the pantopaque study revealed no protruded disc and yet the clinical signs were sufficiently indicative of a protruded disc, the myelogram was disregarded. Pantopaque studies are at the present time not usually done upon patients when the diagnosis, as well as the level, seems very definite.
POSTOPERATIVE RESULTS
Fairly wide laminectomies were done on some of the first patients in the series while all those operated upon in recent years had interlaminal explorations with little or no bone removed except when a very large protrusion was present.
The operative mortality for the ~4 patients was zero. Since operation, patients have died of causes entirely unrelated to the protruded intervertebral disc. Acute, bacterial endocarditis was the cause of one death 11 years after operation, and cerebral hemorrhage was responsible for the other death ~ 89 years after operation.
Five of the ~e4 patients required second operations. Re-exploration showed r of the 5 had recurrences of the protrusions, while in 3 no recurrence was found. Following re-exploration and spinal fusion, the ~ with the recurrences and 1 other have been relieved, while ~ of the 5 are no better.
Of the total ~4 patients the end results following surgery were evaluated upon 160. The others were eliminated from the follow-up study for one or both of the following reasons: 1) sufficient information was unavailable regarding the patient's present condition, and ~) less than I year has elapsed following operation. Information regarding the results came chiefly from three sources: 1) office and hospital records; ~) questionnaires answered by the patients; 3) records of the insurance carriers in those cases covered by compensation.
A questionnaire was sent to all of the patients who had been explored for protruded intervertebral disc during the years 1938 through 1946, inclusive, and was answered by 117. One of the questions asked was whether the patient thought he was completely cured, 75 per cent better, 50 per cent better, ~5 per cent better, the same as before operation, or worse than before operation. Chart I gives the results of the answers.
The questionnaire also asked whether the patient had been able to go back to the same type of work or work equally as arduous as he had been doing prior to the onset of symptoms, whether he had returned to work but was doing lighter work, or whether he was unable to work (Chart II). Of the 117 patients, 95 (81.~ per cent) had returned to the same work, 10 (8.55 per cent) had returned to lighter work, 9 (7.69 per cent) were unable to work be- We realized that the questionnaires returned by the 117 patients might not represent a true picture of the results, so we sought further information by obtaining permission to examine the records of the insurance carriers in the compensation cases. It was possible to examine the records of 88 compensation patients who had been operated upon 1 to 10 years previously. Table e lists some of the information obtained from the insurance carrier records.
The total number of working days lost is figured to the day the insured's claim is closed. The patient might not start back to work as soon as his claim is closed, but the claim is not closed until the case has become stationary and it is deemed by medical examiners that the claimant (1) is permanently totally disabled; (s is partially disabled but can return to some type of work; or (3) has recovered completely from the symptoms caused by the protruded intervertebral disc. In the latter two instances, therefore, the patient is ready for some type of work. The average cost ($3,188.75) to the insurance carrier includes (1) the medical costs in the form of hospital, drug, transportation, nurse, and doctor bills, (s compensation paid while the patient is being treated, and (3) final compensation award. Three patients were considered unable to do any type of work again and, therefore, were awarded permanent total disability; s of these had had their backs operated upon once before our operation was performed. Eight patients were considered completely cured so far as their protruded discs were concerned, and 77 were given some degree of permanent partial disability. The average permanent partial disability award was $1,015.40 When all available evidence was gathered from the 117 questionnaires, the hospital and office records, and the insurance carriers, we believed we had enough information on 160 patients who had been operated upon I to 10 years previously to be able to classify the result of the operation we had performed as excellent, good, or poor. An excellent result means that the patient is satisfied, that he is back at his former occupation or performing some duty equally as arduous as the work he had done before the onset of symptoms, and that he is having little or no discomfort. A good result means that the patient is working but is not performing as heavy labor as he had done before the onset of symptoms, and that he is having some pain and might, at times, have to stop work to give his back a rest. A case was classed as a poor result if the patient is able to do little or no work and he feels that he is no better or is worse than before operation. This study of 160 patients revealed that 98 (61.~5 per cent) had excellent results, 46 (~8.75 per cent) had good results, and sixteen (10 per cent) had poor results (Chart III). .16 p~tient5 (10%)
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An analysis of 88 compensation cases
FACTORS INVOLVED IN THE RESULTS
An attempt was made to determine whether there were any factors that might influence the result. Using the 160 patients listed on Chart III, the condition found at operation was studied and correlated with the end result. Table 3 summarizes these results. As one would anticipate, an excellent or good result is much more likely to follow when a protruded intervertebral disc is found and removed than when there is a negative exploration or when an inflamed nerve root, adhesions about the root, or some other pathological condition is present.
It is the general impression that private patients report better results than compensation patients, and our own experience bears out this impression. Again using the 160 patients listed on Chart III, the results in the compensation and private patients are compared in Table 4 .
One of the much debated questions is whether a spinal fusion should routinely accompany the removal of a protruded intervertebral disc. It is obvious that it is impossible to arrive at an answer to this question from a statistical study, for rather than performing spinal fusions upon alternate patients in a series, we employ fusion where it seems indicated. Nevertheless, Table 5 shows a comparison of the results in the patients in whom a fusion was done with those in whom no fusion was done. The only conclusion to be drawn from these results is that it is not necessary to do a fusion in every patient from whom a protruded disc is removed in order to obtain a good result. Many of our patients are back at hard labor who have not had fusions. If the patient has had a great deal of back pain, if the roentgenogram shows a spondylolisthesis, a lateral defect in the neural arch, an inequality of the angle of articulation of the facets on the two sides, or any other evidence of instability, then a fusion should be done, especially if the patient is young and active. Also we are inclined to do a spinal fusion when at the time of surgery an instability of the 4th or 5th lumbar vertebra is discovered or when there is a negative exploration for protruded disc. We are of the opinion that the best results occur in those cases where there is close cooperation between the neurosurgeon and the orthopedist. Eighty-five (37.9 per cent) of the ~4 patients in this series had spinal fusions at the same time the exploration for the protruded disc was carried out. From a compensation standpoint a spinal fusion patient loses more days from work and has to be closed at a higher permanent partial disability rating than one who does not have a fusion. However, as already stated, a fusion was done when it seemed indicated and it would be impossible to state the cost had it not been done.
SUMMARY AND CONCLUSIONS
In a series of ~4 patients explored for protruded intervertebral disc, the preoperative clinical diagnosis was 81.~5 per cent correct. Of the ~4 patients, 103 had preoperative pantopaque studies with an accuracy of 76.7 per cent for that test. We believe pantopaque myelography is a valuable aid in diagnosis and in the past ~ years 71 per cen/t of the patients whom we explored for protruded intervertcbral disc had preoperative pantopaque studies.
The records of the insurance carriers on 88 compensation patients operated upon in this series showed that the workman lost an average of 356.5 working days from the onset of symptoms until he was able to go back to work. Three of the 88 patients were given permanent total disability awards, 8 were closed with no award, and 77 were closed with a permanent partial disability award which averaged $1,015.40. The average cost to the insurance carrier of handling each of the 88 cases was $3,188.75.
A summary of the results upon 160 of the ~4 patients, followed from 1 to 10 years after operation, revealed that 61 .r per cent obtained "excellent" results, ~8.75 per cent "good" results, and 10 per cent "poor" results.
An excellent or good result is obtained more frequently when a protruded intervertebral disc is found and removed than when there is a negative exploration or when exploration reveals an inflamed nerve root, adhesions about the nerve root, or some other pathological condition. Private patients reported better results following operation than did compensation patients.
Spinal fusion need not be done routinely to obtain good results but should be done when indicated. In our series of ~4 patients, 37.9 per cent had spinal fusions at the time the protrusion was removed.
